Iranian Society for

Horticultural Science
Nl il pyle paatt

OF-V) FPAL T loasio Fo,les YT al> o) Slel 928 5 pole aloxo
g allie

it ol il (5 Wil 9 Al gyl b G9 At G
The Effect of Modified Atmosphere Packaging on the Shelf Life of
Estahban Black Fig

" b elol 2 p0 T 515 a3y gtdo

6305WS os 5 Ghigel «liniod lajle ()l (b wlie 5 (5,5LeS h5gel 5 Dliniog 35 50 (555l (qwiige g (S Dlidos )
6509 @y 5 Shygel eliizg Glojle ()b (ornbs wulie 5 (55,5LaS Shjgel 5 Dlindiog 55 e (il el Dlidod oSyl Y
(N.Maftoon@aree0.ac.ir) :sg xS o o Jgimms odions itk
VEYIONE (b pndy gu,b VENNYO il o &l

oS>

"
92 st ol el 6 S S (§2p85my ] 5 i 315 LS 5 5 gy 0l g3, 5] o
SeeST (68 003 Vo (58T 00,5 0) BL (slaylocs &jg0es (359,555 5 525 demST (63 (0 5emeS T sl 15 calidee (slovs )
O5eeST 00,3 0) B3 (03,5 2o, A0 5 ()8 ST (63 o)+ (5S40 33 0) B2 (355 0,0 YO 5 ()8
M 10595 223 VO g ()5 ST (68 023 5emS T 00 30 B) G (39558 0253 72 g ()5 9enST (63 80,0 YO
oS baas o B ugandis ax 0 F j0 g sanainn ol sladiged ol oolaiul ((Jgens (s192) dall diges 50 g (o
S b 5 by s SlaS 5 Jolome b slge ol Gl asils o 5 Gtalejl gl jo a6l gty il 5
65503103 7,8 4 009)T sladiges olaxi g 59 Ol pss (Bl Ky o i G LG 59, ¥ e Al asie SlownST T
5 00 gy o)last lS 4o ol (sloogao 5 Sl 2alS ley SubIS L lalers IS larts o Sloogas ad
039 3 e yd YA 50> (5)laeS5 (e g el £33 4 di lmogin (IS e 50 092 dgpie Loy 5o S, Sl i
ST (60 0o, YO (459,58 duoyd £0) G3 Lo oS dlo)lis ladiged udid oyl jue (6 S ojlail aisls cews 311, 0e5 adyl
sybiedr Zul ooy fge Jpame (S Sliogas Lais 5 (ol dinion £985 (I Bigaia )3 ((GenST 203 05 (S
10 51+ o clalos ;5 anlis aiges ol yordy kil 6315 Lo oyt e, 0S5 cym el (e ol Seitons sl
Slagplis bl o asdllae oyl S5, 5 CBb «yjs Slmts lojpd g 3ol (6,10855 (goinn ;5L oyols s 51 ley b a0
oS A o Sall gladiges ;o Dl ol aig, Ll 0gd co ogas ;o iy p 25 Olyedd o YL slabes oS
b )lad dod ;o ou oals Sliloel (1 Kilo a5 0ls lis bdigad (ST B pdy o) 0 8T g 6 5YL Cew LGS (638
28l malS 6 IS5 pley Job 5o

153y ol (S i (39 RS Al oS el b (i i o2l 1 gdS (slo00 5l

o

400
Sleogas (8l gg5 dawlgay a5 Cnl Solite sladisS (sl)ls 5 'anlyge 0,5 45 3laie Ficus carica L. ole UL ool
Skl Jyams (ol aSbos Solite ) Bwle slagle; shils woline cidlspy slaple; 5 5 alrerdsn 5 Soieln b
Slo)lsl Lad ;5 Wl oo Vb (oo Cagh g (ugmadas 4250 +=T) (oo jloslanal (Jg o)l Sae SYsb (5l

(Villalobos et al., 2016) wil g

Moraceae -\



Ohlas 5 T ptde

Sl a5 sl 00iiS ags eemy VYRR Lo ,o LS OFYAY caiS o5 mrdaw 5 ol o5 WA adgs bl
Iy oddsi pems b Jgl sloasd, oo e olisle,S 5 oliw ) e oyls glayliod (VFe o wg3,5laS asliylel) ol oo anslis
sl 0099 (s g 036 puzsl) Yo yeudan YY/F 5] il Joame gl (o3l YoVl jo Slosls plaiz] sgza
bl 55 el sl odas slazdl ilosgs Syl 5 oid eiyez el plitys 6l,98 Gl ezl Jgame olylay,5 odas
Lalys i S50 03l puomil olad sl ozl 4y il s o g mritions ok Gl Gl el o1 ol 5 9 ooy
Dilusse d)ly el s 1y Glglyé Sl a5 g Joo g (gomainn Ll il (09 canlinl 15 5 (5,005 cslie

S (Mirmajidi et al., 2016) cwl duo )0 Yo dga ol Gluls e «65,0liS sloz & )l5e sloo gl y oy 51 bl
oo ol Moy Jobee (Jly Teee ) VFY Jlo o 4588 I o] b oas 5 0asSady Cuasd ek ol
S8 wgs alises Jolhe 10 Jgame ol Olagls (2alS cyz 50 O ol by s oo 3,51 Jb,y Sl £+ ¢ lagls
S oo lapmmacin; Pl (2015 5 ol delis (a8 daosles plo 5,585 ol e Lii> g 92rddyo 4 SLL
b ol oopmy JolS jobods Ly ,85 oS 098 cublo p Sloj Wb Lol cogd oo 48,5 Slas 10 1575118 slogao (lgicds yuoxil ax ST
Srmgy RIS 5 (63955 4 9 ALBIS (005 SBL g o0 CuBld p Aisge () A 50 40 &S plrogie 353lm] (gllas o
8 )5 ;o oSG g 0y ¢yl B (VL )l Jdo a5 ol 5 09dle (Villalobos et al., 2016) wiil oo (ola> Lo
Crisosto et al., ) aril oo ozl 15 sled sbml el o als g B los ol 45 45 59 oo Jgame ay o slud sy
5 (sl 4,5 2V=0) 5ol slales 51 aslinul w3l ool slud J,u8 5 cutS Lab> Jelse o St 5l o (2011
g o0 35w 59, VT LY 4y cllo 5l ol 6 B wle Loyl pl o (bl b sl e j0 190 s Cughs
Colell et ) ol (55,5 035 ezl el s 5l o yoe bl gy s 51 oy iz sl SiSS 5) oslial ool by
Codlid w035 Sl s g brogen 1y e Jlad el az 5 Jlad 4z (MAP) o0l 3ol janail by (goy iy 5l sslizal @l., 1991
S5l 58 DY g 3Lad 590 Wilgi oo g S3lilige B, e g (S iy AL 5 8 (o AT (ol
(Adiletta et al., 2018) wilw p» 0> oy 2SS4 |

3929 48L i Hhewall b gt Sl oslitul b (ogasa ojb ol CBlo 5l Gy (655 990 53 (o5 sla (5155
Iy oS aemST6d (lime g doy0 Vo B0 (o iy 0 ol ogue Sl 1) )5S s (Y2)Y) o) g Crisosto .o ls
Yo LVO g uguds a0 O U+ 50 e ol (g Bwile o158l (6,550 asdlae jo .000,S 5,155 do,o Yo B VD
15 S aenSes b onds ié yiadl (Colelli et al., 1991) caul ons (3155 atin Y=Y (5 4 cpySarnSTgs oy
03ld lid fizras el Joge paxmil oge (A la Sy Lad> 5 (258 Gla S len 5l (AU GlaSorus j90 2
SV (R CRETWWCPUCTSUIRINIPESES RIS P RN RS JWES JRUSE ST St e
A8l s paedl b (gauain 1 oolaiul (Tsantili & Rodov, 2022) ssi oo (Jgere sloa b avolias jo Lol ades als
del Carmen ) cuul ool S5g0g0 508 Sy SBon TS jo 136 5 ol 1 slboge Clls 5l o joe tal38l Eel 3
oo A0 s 50 (6,00 ley (il jelateds colatwl 090 puomil 03, Cuenl o lade ol 4zl (Villalobos et al., 2014
O 5 (s ) GsmslSoms Jiem) b Al 5t Soedl b gty oS5 525 (V1) )5 5 SOl ailos 570,
21yl gglle maz 5 bl (Ol adsi (ojs RS 5 iy Sgge | ogee S8l (g ige sk el 45T sl
30l deins s Doy 5 laiam Ghusy o) (Kbl ol g5 an Sl ans e el aalh wiges b anlio
5o Tiberius breba 8, Lol cws CudS 5 ogae yduw, dl> o g a8l s aasl ol 0 Tologn L g 7o g
Hernandez Méndez et al., ) swlcasas BOPP (L6 L L oo (goidivs slo ogue sl s oy ol o0 oy
2001

5l @8aile Jdsay 5 alioo aihate nl wieds)l Glog ol 5l (Ko plail ol o8 ol ST 4 4z b
S 8L s by 5o g cnl sdoe (Slay)lil g bl Gl Jolie yo ool DA s ol il

PP-v PVC-v BOPP-

o



(VE-F) FEA L FFA slodmio Foylacs PP als )yl Ll 525 5 pale alos

sk (o3 it slealale b bl ol (8, 050 el (6,8 0le liee anlllan 5 4l dS jhened] b gunains
2 ol (615 Ll on e 030

Wiy g 319

K05 dntg

b ouuSSus a4 jpome 3B SG jo gL glos (ials 5l s g 4y bl ol olSsl 51 5L 590 ol (slo diges
plnil ws O ygoa bl kol g wog Al Yo soliiuwl 8 90 LS )0 08,5 (g0 das yhanes] s olKiwo 51 eolul
WSomd a5 Abplxl (6920 4 35 (698l Ul oolainl b baogue cudils p asabiils (g )l Eoby dl> ey brogas Al 0
u-"""“‘\"ﬁ u\b)......s JJ[B uﬁl.u LSAL...J ‘°j.?'.; @‘55)‘ A u.‘l})| &)M Lbd.u?.o..) ul.?b.a‘ )L».’.A 09.......» \b)‘j Jg.oam c\aw]
S5 5l eolanl b badigad ausils gpoline Cllo Lo yas ojluil o S5, blod 5l oascils yy (sboogas 093 0gme law (55, 05
2l sl oKioley] 4 Jlxdu 4 jeoxe 9,995

Ldiged (g dions

Sl ol&itws 5l eolatul b ol sae VO (g9l plaS 2 (10« + M x> L) PVC g b (gosudinns 3,1 10 olaas
SIS gk a2 )0 ¥ slod ;0 g i sled po sl (Ol Gled et ST b 8 8) Al s fhssl oS
O ol sleogs (6,100 Bur (St WS gdiay Jeere jaedl jo Lo les (o 50 sald sladises o
oaiolis 4 aald sladiges 5 b jlawd s Dglad o ;S Le U 09y a8l s anal] 10 392 g0 (slodises (5 IS oy e
0,5 aseie Liulesl lo o i diges 5l saeliawsds lasliv Lulul ;.08 5 ol aliias  Sow, Sl o S a0 e
s 5y ¥ ose il (6)leSS Gugamdis 4z )0 ¥ (glod jo (gaiy )il 5 oS L yloy U (goiainy Iy ladiged
ogMeds o (5 S o3luil ladiges il g S5 ¢ i ¢39Ol s cdae (glod 4y i 5l e 9 2, 0 Ll 5l adigad
o plel 1SS A o Slasles] ads s 5 o g o )led rolesl Jgb 5o B 0091 sladiges )liue jlowd yo 50
A (39 S8 o5 ¥

ouiS b)) Caond gl olBiws (! .8 T 0 paued] s oliws dliwgds a5, o8 Jles! g (gaisanan
e 308 43 55 olojen G5 5 Byl oy 855 e 0355 e ol 0130308 Sih 1p5:5g ey ol 35
M alaizs (59,0 Il a5 09 &)90 nal 4 1 Ay 092 039,55 9 ()5 SemST8d ienST Sa3S sl liome 5 3235
Pl b S oS 60 58 000 )5 Jles! g, lid bawgs b3l S syl e b (6358 OloS 5 e 9 s ol
5l aog Oyl sl Jloel (635 (lo Lo ol g 3w YL &S 1d 5l oo 10 A0 osls b (59,5003 g dus 0 A
OimanST 00,0 0 5 oy S aunST (65 3o, 0 Vo (g i Qo0 YO :GL (538 S 5

OiaST 30,10 0 5 (31,5 SS9 duo )0 oo (g, duoy0 10 G2 558 S 3
Q}:,,.Sl Qo0 0 g p,S ST 5o WINPT IR WY G3 6)'lf S
(O a4 Soop bayld olul) 5enST 0o 30 0 g (0,5 ST (60 Qo )0 Hao (g ao,o YO IGA 58 S 5
2 Lol 55 3ud Cluoguas (owy

(02 S Me)m)Yy </ lembuw‘ﬁ)‘oom‘bow ﬁ;\”/&wdﬁwl r:)f) u?—u&‘)—“ JJ[SMM‘
Jbizus egiST 3, 5l Jeloee el slge (6,50 lail (gl o cpons Sl )1 ) oamlie L (PH A/Y) SLL alas & fyouw )
A eolazwl (Atago, Tokyo, Japan) LG

Ot Sl s @be 9 08 Kes Jsilie (gezm> w0 )0 Ar Joloa b il ogee Jladiuns SlaS 5 Ol oS Sl

Sly 5 4 etregll 9IS g S g 8 (o Sy by o e (SlenST BT Eud il g Jadian; LS 5
9035 ogen o5 Ve o [ S al Jolaw 0,5 (oo (bl 52 Jo3( (e 0l ool (g039399M8 5 (J928 DlaS 5 (s
cob b (Adiletta et al, 2022) WS olo oib sgee pS Vool obe o) dee Lol aisisedl e

A}



Ohlas 5 T ptde

03 030 )5 Vo IS5y 5 Jses,Sen g 41 g e il SlosslS (s Sy gy 5l eolinl b (SlagsT ]
(Solomon et al., 2006) o i ,158
= el £)5 oo D50t 5 e gl Ve e 5 OV lagge Job o i (55 o3lil 5l ealitl b uiliasgT e
(Solomon et al., 2006) oyl 036 ogpe p,5 Vv o[y 555005 -V
Ag0d (39 Ol pudi (o 2

Sartorius, ) Jluzms s5ly bawgd aaiged (njs5 b Jyame Cusb) (18)cums I LB 4 beaiged (55 (2ol Olyee
90,8 5158 Y alayl) sl eslawl b adsl 5 bl diged 39 Ml &gy 5 w0 S aiwl=e (Goettingen, Germany

weight loss (%) = [%] x 100 (V) abal,

el QLSS 59, 4w 52) 903l 395 58 (23 39 Wh g oo 35, 5o () &9 < Wo ol oo
&@5 6).:50}‘&‘

X YeXVe €M) lgn a5 3988 |8 e  Sadly abaase S Jolo o el oo 1 (0,5 FovE V) cazin S lode
Jy8 abaass (yg,0 alidl> oIS 4 e (Gas Alert Micro 5, Calgary, Canada) ¢y ,S aunST g8 S S .cd )5 1,8 Ve
clale 4 Lo gsloosls a5 alig i a6l (gemtias olKiws wled (S0l 1) SauSTles clale polde b adosls
g S 5 s (bl pp udss . uled (6 S 05lail diged o (gl alBs Ve Do 4 gladds SO folgd (o ) o SanlSTigo
00,8 )l Celup S olST o SanSTes o5 oo Syge 4 olcawsds ploy plp j0 pSaSles cdale
.(Maftoonazad & Ramaswamy, 2019)
SOy g pSojlul

gy b (Sais ) LF liwe g ol g,y (RT 500, Amusbury, UK) ziw S5 5l eolainl b badiges K5y Sloogas
0 ydl5 ol 5 atw slas laslinl b oliws ol (5 uSo3lul ladiges ((yog tf—‘ L 69,5 b* 5 (6w —(530,8) 8F (diged
08,5 s T LY Lulg, 51 oolitnl b badiges 5, i oliae 5 ol arsly dog,S odel Cowsds polie 5l solaiwl b .ol
:(Maftoonazad & Ramaswamy, 2019)

Chroma = Va? + b? (Y) abal,
hue angle = tan™! % () all,
AE = [(AL% + Aa? + Ab?) (F) alal,

W digod b (g 5 o310l

L 00,5 g 0923] Lo yme 5o diges .o (5 uSojlasl (Instron, Surey, UK) giw b olKiws lawgs o diges il
S0l il JBlas elcassay (NIMM) )8 1oii-5 5 sove o Coond s (ol ) ladiges b 5 033,50,
.(Maftoonazad & Ramaswamy, 2019) o sl ogpe il blis o

Lbaigei w> 2U))]
oolaiwl aall diges ol yesdy Cglae (6318 LS 5 L oo sonaing sladigel s Sbj5, 6l 0 00 Gosgel ol 8l sl

Slae o 00ls (A) Sad (i 9 (V) Sod o eS wlal p AU Glilosl can o 4 Sdgan wbide olul 5ol
S S Sindy 5 SO0k ( SaSex (s kie 8 Sy (b prb ned ek aikael 65 Jold g 9590
.(Giannakourou et al., 2020)
o.>9ﬂ ‘_gl.bog.!,.o 00 9 Slawy Cyard

Oliee 50 laz g G yled )0 4 009l (sloogn 5 48,5 18 ()2 )90 1Sy 53 a0 alejT it glo Lo
235 G515 G0 )0 D50 as g drline oge US4 0]l (slrogie Cunnd uluslyy (S]]

fov



(VE-F) FEA L FFA slodmio Foylacs PP als )yl Ll 525 5 pale alos

Lo 4 o] (Sinly 5 (K) oy 2ol i plaosly b Wil go (65l 4t j0 Jpame (S Sloogas uals
olyod 5 030,5 aseie &S sloggasl el 5l ol Lo (it yaliie s 09,5 ol (BA) (s5le JUed (55 &y50
S AL s ol (65l g )l 8 s Lo B gk 4z )0 VO 5 ) (F (glos ds (o vl gl b
ols 5 (O abayly) 1) St alsles b g3 o |, yle b (da/d) A

=k Am (@ <)

N g aidlagSs culb (Jasme Jolge ST.canlt loj 50 tall (o8 jladia A g STy a0 N e poo ol K ] o a5
el N=) S5 a5 0 STy sl 9120 o Ao STy (sl oS (oo e 5 1y 0L L Iy (o JSB
St 5 L (T ol 2 bes 3l ply b ol slos o s ol 5l ol Dlsreas (s o o i oogi 2 odle
(F alal)) 05l o ooliiul slud 5 slesay Sl 7530 sl g, alasly ol o Losay atusly coaS c8l & 5 15

k E
IN =2
ko  RT

(¢ aaly)

sloo T 5 (8.314 I/MOIK) Lajl8" ol R ¢ Jgol Js59lS e 3 CygmmilsntST (65,0 E@ o ooled i 593518 o Ko )]y a5
UM Bl slod (wgSro 5l (nli O jg (o)l Ao (bl )3 Euep Zob sy Jolo (nlpl sl oo CK) 3llas
S ot W loe Cansty R slayls ol o b cnl et o palols 5l il Jbd (65,0 ail oo puiis b S
(Maftoonazad & Ramaswamy, 2019) el Lesds iiSlg yiion 09 (wlws (glisoas
@bl b

25 JoygS Gtalejl 5l ealil b ()l slaple; ) 5 6315 losd O 5 ol ol S gty iy Lyl 556
ssbaie ol slp Y abuly el Cewsy SPSS 16 153l w5 L g 1S5 o 4o oawlice 10 5 LS5 4w b Solas SLalS &b LB
(28,5 )8 ooliiul 350

Yij=p + ai + o + aij (V) ak,
Lol o g 35 cuS 5 iiSen p aif g ley Slaf G cuS 5 5ol de diges Sl Bey] o a8
o g b

(S 1 5T b 5 9 Jladioms ) Sl i ¢ Jgkono doler 3lgo ity dumsl) (o3 Lo 950 3 Slpoguass
il glacdale b LL3 | s ol oumml ogee 45 i)l Cdlss oges gldsdil CoinS 5 pab ol o T slaag
el o3, £g 4y Ay 45 Wl se sl St g 5 S 58] (S s« Sllo ST i cilise T cloag!

28l el gl s BB anacwl 5,10 Gley S <8 L (Palmeira et al., 2019) wib oo Sglite by oyl
Sl e )bl Sl 5 i 5 ©8)5 s 650eT Sy b laigad b 4y S BB Lo ) Al i
3 Al YL polie () Jsuz) ol jlis iz slagsy jo jled o polie 5 g ojlend :Silee 1) ()l e
e 5o Gy eab olnl) (6 e sla STy plnil bl wilgi oo (6510055 0590 Jsb 0 baigal a4 Cons GL jlas
Islam (glaazdly b gillae (5,0¢55 loy Jsbo 5o ogme atsal (liee Ghals aldl (ol LS 5 5 JT sloal ods
2es (YY) o, S 4

e 8IS ot (1 Jyaz) Sl 2alS (5Jag5 o) Sote Gl L Lot dan 5 Jolona el olge ol
4S50 Johowo aslr Slge line az ST.08 onaline G2 Jlass )0 ol 5l (g g 9als diged 13 003 59, )3 Jobome dal 0lge
Solay g Ll bl 51 G4 9 G2 Gl wwalis sladiges Jg wisls Hlis (g o sme Dglas [iolojl £9,0 b annlin jo byjles
Brae il a0 Jeloee dul> dlge ol (ials (P<0.05) wog wglae G3 diges b Jg aiiilas g b (5o sxo
(Mishra & Kar, 2014) aib o pbis 031,38 ;0 ogan (sloaid

fov



Ohlas 5 T ptde

SIS e 3o Bjlod alS jo Sl T byl 523 5 (Gailomsgisl 5 023535908 U5 J58 k) (sroms S LS 5
5559908 S 58l (sl a3 s 0o )3 VAT 5 OAD YOI BF/F L oals Lo & bogs o als’ oy ey .l als
@l 0oy YEIA g ¥Y/+ FV/S WA LGB Lo 4 bgs o i ()50 2 y2aS 5 991 oS T 5T g ) g puilisgis]
Soanad! 5l oolaiul Lclilad S92y e s lens (i Kileo (5l ge Dol o)lge AT jo Az BT gy 0uls SO Slao
Adiletta et ) sjlal co Brgas 4 |y Jdlows; GLuS 5 (2olS g 6ym a8 Lol e | logae (gaiaing o 4Bl s
else 4 Waoges ol o5l colled 055 co oS (655l5 ol 3,5 b 5 o1 o] colled L2alS 5, (@l 2022
ShoeST T s olie als 5yls Koy Jldionsy SluS 5 cdile 5 o3l colad oo, lg b5, yolss goowie
(Adiletta et al. 2022) ol oo 5l o 0 Jdn; OloS 5 rals axs jo

728l sloaigad oIl cud )b g Jlab Canys SLaS 5 (Jslore sl Slgs gl s BB apansl polie =) Jgor
68 @lize slo )l 5l oolaiwl b oo (gassding
Table 1. Titratable acidity, total soluble solids, bioactive compounds and antioxidant capacity
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Storage time (days)
Lo s
Acidity (%)
gs.'.l%é )'*‘i" ‘L.er‘ )‘“‘f“
(Final content) (initial content)
0.14 + 0.05"8 (Day 9) 0.24 + 0.0324 sali
0.20 + 0.04"A (Day 12) 0.24 +0.0324 G1
0.15 + 0.04%8 (Day 9) 0.24 +0.0324 G2
0.16 + 0.04 "B (Day 15) 0.24 + 0.0324 G3
014 + 0.05 8 (Day 12) 0.24 £ 0.0324 G4
Joloee sl Slge JS
Total soluble solids (TSS)
gs'.béf' )'*‘i" ‘L.er‘ )‘*‘i“
(Final content) (initial content)
18.5+1.2"8 245+1.7% sals
20 £0.3%8 245+1.7% G1
19.0+0.8"8 245+1.7% G2
21.5+05° 245+ 1.7 G3
19.0+1.8"8 245+ 1.7% G4
(036 0500 p )5 1+ +/SIE sl Jlao 0,5 o) JS Jo28 (b
Total polyphenols (TPP) (mg GAE/100 g fresh fruit)
gs'.béf' )'*‘i" ‘L.er‘ )‘*‘i“
(Final content) (initial content)
26.1+3.2%8 572 £45% sals
31.5+1.7% 57.2 +45% Gl
27.9+26" 57.2 £45% G2
35.4+21% 57.2 +453% G3
30.8+35% 57.2 +45% G4
(036 o300 p )5V +/ 328 0 )5 (ko) Lol i
Flavonoids (mg catechin/100 g fresh fruits)
<l e Al jlade
(Final content) (initial content)
0.87 +£0.02%8 3.5 £0.09% sals
1.78 £ 0.005°® 3.5 £0.09% G1
1.46 + 0.036 % 3.5 £0.09% G2
2.01 £ 0.009°8 3.5 £0.09% G3
1.83+0.02¢8 3.5 £0.09% G4
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Anthocyanin (mg of cyn-3-glu/100 g)

ol e adgl jlade

(Final content) (initial content)
2.36 +0.3%8 57+02% sals
3.12+02° 57+02% G1
2.98+0.3% 57+02% G2
3.87 +0.4% 57+02% G3
3.21+0.6% 57+0.2% G4

SlaST T s b
Antioxidant capacity (umol of TE/100 g)

ol e adgl jlade

(Final content) (initial content)

69.8 +£7.21%8 115+10.1% sals
80.4 +8.46 115+10.1% G1
67.0 +10.5%8 115+ 10.14 G2
86.5+7.318 115+ 10.124 G3
78.1+9.318 115+ 10.14 G4

Ol Jolis bosls il K0S b (g5l cre Dglas o0 O Jliio | rdas 5o aiiws alie B9, 6l a5 oo (1 Sl (gt g Jlaw 2 0
Al oo b Bl il

Means with the same letter(s) are not significantly different at 5% level of probability. Data include mean +
standard error.
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Fig. 1. Respiration rate of black fig fruit under the influence of different gas treatments in different storage times
(Values represent the mean + standard deviation; n=3. Columns with different small letters and capital
letters differ statistically in means of different treatments and means of samples in different days;
respectively (P<0.05)).
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Fig. 2. Weight loss percentage of black fig fruit under the influence of different gas treatments in different storage
times (Values represent the mean =+ standard deviation; n= 3. Columns with different small letters and
capital letters differ statistically in means of different treatments and means of samples in different days;

respectively (P<0.05)).
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Table 2. Kinetic parameters of weight loss for control and G3 gas treatment of black fig fruits at different

temperatures.
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Fig. 3. Changes in color parameters of black fig fruits under the influence of different gas treatments at different
storage times: a) L* value, b) chroma value, ¢) hue anlge value, and d) Total color difference (AE) (Values
represent the mean =+ standard deviation; n = 3. Columns with different small letters and capital letters differ
statistically in means of different treatments and means of samples in different days; respectively)
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Table 3. Kinetic parameters of color changes for control and G3 gas treatment of black fig fruits at different

temperatures.

L*
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K value (1/day) treatment  Storage temperature (°C)
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Fig. 4. Changes in firmness of black fig samples under the influence of different gas treatments at different storage

times (Values represent the mean + standard deviation; n=3. Columns with different small letters and

capital letters differ statistically in means of different treatments and means of samples in different days;
respectively)
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Table 4. Kinetic parameters of firmness changes for control and G3 gas treatment of black fig fruits at different
temperatures.

R? Goy VK laie O, CC) s, sles
K value (1/day) Treatment  Storage temperature (°C)
0.965 -0.0555 Controly wals
0.993 -0.0397 G3 455 s 4
0.968 -0.0777 Controly wals
0.984 -0.0470 G3 45 s 10
0.896 -0.100 (Controly wals
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24.11 G3 ;5 s 35.58 :uals (ol J5595) 53k Jsd (5,50
G3 Control Activation Energy
(kJ/mole)
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Table 5. Percentage of fruits infected with fungus during the test period.
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Fig. 5. Sensory scores for the attributes on the hedonic scale. Average scores (scale 1-9) for off-flavor (axis 1),
sweetness (axis 2), sourness (axis 3), red-purple color (axis 4), shrinkage (axis 5), swelling (axis 6) and
overall acceptability (axis 7).
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The objective of this study was to examine the influence of different gaseous composition
inside the packaging atmosphere of black fig variety of Estahban region. Different percentages
of oxygen, carbon dioxide and nitrogen (N2) were used as treatments G1 (5% oxygen, 70%
carbon dioxide and 25% nitrogen), G2 (5% oxygen, 0% carbon dioxide and 95% nitrogen), G3
(5 percent oxygen, 35% carbon dioxide and 60% nitrogen), G4 (5% oxygen, 0% carbon dioxide
and 25% nitrogen, partial vacuum) and control (normal air). Fig fruits were packed and samples
were stored at 4°C until the fruit quality and marketability were lost. At the beginning of the
experiment and at the end, the amount of acidity, soluble solids, bioactive compounds and
antioxidant capacity were determined. Respiration rate, color, firmness and weight changes
were measured every three days. Results revealed that the physicochemical characteristics of
all treatments decreased with time and fruits became softer and color changed by passage of
time. During storage, fruits depending on the package atmosphere and storage time, lost their
initial weight as 9-38%. The G3 (60% N2, 35% CO: and 5% O) gaseous composition was
effective in delaying the occurrence of the respiratory climacteric peak and extending fruits
shelf life. After determining the best treatment, the fruits packed in modified atmosphere with
G3 treatment and control samples were stored at 4, 10 and 15°C until losing marketability and
their weight loss, color and firmness were simultaneously evaluated. This was done to study
the kinetics of quality changes during storage. All changes were accelerated at higher
temperatures. This trend was observed at higher rates in control samples compared to G3
treatment. Examining the overall acceptance of the samples showed that the average scores
given in all treatments decreased during the storage time.

Keywords: Fig (Ficus carica L.), modified atmosphere packaging, weight loss, respiratory
peak, texture, color
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